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pearance of curiosity, and without the slightest indi
cation of hostility. The curiosity with which I was 
examined was only exceeded by' the curiosity with 
which I examined my Indian hosts. Within a very 
brief period the entire Macoa tribe had gathered 
around the Tucucu bearers and myself, and it ap
peared as if the Indians would never tire of touching 
my hands, my clothes and my baggage, the while ex
claiming loudly whenever anything struck them as 
being especially out of the ordinary. To this, I nat
urally submitted with good grace, even though it was 
rather trying. The chief appeared at last. He was 
undistinguishable from the other Macoas in dress or 
in appearance, and I was struck by the fact that his 
subjects paid but scant attention to his command'J 
and desires. In fact, the only difference between the 
<!hief and the other Macoas was that the chief had 
two wives and twice as many children, while his sub- . 
jects had to remain content with but one helpmate. 

We continued further aiong the trail until we finally 
came to a fairly large clearing upon a small, level hill
top. .Apparently the Indians had decided that this 
was .to be the site of my abode. That same afternoon, 
all hands started to work on a hut. The children and 
the women busied themselves removing the underbrush 
and the weeds, until at last the hilltop was devoid of 
vegetation. In the meantime various Macoas haa taken 
to the woods where they procured large posts for the 
building of the skeleton of my house. Others had left 
for more distant parts to collect palm leaves and rope
like vines, the former to serve for the thatching of the 
roof and the latter to take the place of ropes in binding 
the roof poles and supports. That evening the frame
work of the hut was finished, and on the evening of 
the second day, the entire building was completed. My 
house was about 24 feet long, 14 feet wide and 12 feet 
high. It was more than four times the size of the 
Macoa dwelling, undoubtedly a concession to the larger 
dimensions of the "white stranger" who overtopped the 
Indians by many inches. 

After moving myself and my belongings into the new 
hut the real ethnological work started. This consisted 
not only of forming a collection of all objects used and 
manufactured by the aborigines, but meant further
more the compiling of a vocabulary of the Macoa lan
guage, the photographing of the Indians while engaged 
in their various handicrafts and the studying of their 
customs. As the various sub tribes of the Motilones 
all speak the same language, and have the same cus
toms, the study of the Macoas served for the study of 
the entire race, and the vocabulary I finally compiled 
will be as useful among the Venezuelan Motilones as it 
will be among those that inhabit the ColombIan slopes 
of the Sierra de Perijil. 

.An ethnologist is always rather uncertain and ner
vous as to how the Indians will take to being photo
graphed. Instances are not uncommon where the abo
rigines have resented forcibly when an attempt was 
made to point the camera in their direction. In con
sequence I evolved the scheme of having my Venezue
lan companion pose while I pointed the camera at him 
and when the Indians perceived that no harm seemed 
to b.efall the Venezuelan they became anxious to share 
the experiment with him, and to pose for their pic
tures also. Before long I had taken numbers of pho
tographs which, on account of the damp climatic con
ditions, were promptly developed. Then the fun 
started ! Every act of mine while developing the rolls 
of film was regarded with great awe by practically the 
entire population of the settlement. .And when finally 
the rolls were hung up inside the hut in order to dry 
in the breeze, I experienced considerable difficulty in 
preventing the Indians from touching the negatives. 
They apparently had no difficulty in distinguishing the 
various members of the tribe but had great difficulty In 
solving the problem of how white came to show black 
and black came to show white on a negative. 

The Macoa IS short and stocky but well built. The 
average height of the men was found to be 5 feet 1 
inch while that of the women was Slightly less than 4 
feet 9 inches. They suffer little from disease and die 
from either old age or violence. At constant warfare 
with other tribes, part of the year is. spent on the 
warpath. All Motilones are normadic and shift from 
one region to another without the slightest regret at 
abandoning their homes or their agricultural clearings. 
Whenever they think that some other tribe has definite 
knowledge regarding the location. of their settlement, 
they simply move their belongings, possibly to some 
point fifty miles away, and build new huts and start 
new produce patches. One might judge from this men
tion of intertribal warfare that other tribes besides 
those of the Motilones exist in the interior of the 
Sierra de Perijil. This however is not the case. The 
mere fact that bloodties exist between two neighboring 
settlements does not restrain the Indians of one vU-

lage from attempting to surprise the inhabitants of 
another. If they succeed in this, the general practise 
is for the men to be massacred and the women M> be 
carried off into slavery. Thus, among the Macoas for 
instance, several of the women originally belonged to 
the Pariri. and to the Yasa tribes. Fights in the tribe 
itself are also not uncommon. Only a short while be
fore I visited the Macoas, two brothers had a quarrel 
in which the one killed the other. During a hunting 
trip which I later undertook with some of the Indians 
the survivor led me, with an air of great pride, to an 
enormous tree under which was still found his broth
er's skeleton, and an accompanying Tucucu related the 
events of the fight with great gusto. 

(TO BE CONTINUED. ) 
Coal Gas for Motor Vehicles in England 

THE only instance in which compressed gas has been 
regularly used for some years is that of the Neath Cor-

/ poration tramways, where the receivers are charged up 
to a pressure of' .200 lb. per sq. in., the cost of compres
sion working out to less than 5 per cent. of the total 
·cost of the gas. At Neath, however, there are facili
ties for obtaining a fresh charge at reasonable and con
venient intervals, so that conditions are scarcely to be 
compared with those in the metropolitan area. In fact, 
the London General Company find that conditions in 
general call for the employment of a very much greater 
degree of compression than has hitherto been found 
practicable, with the result that their new containers 
are to be charged to a maximum pressure of 1,000 lb. 
per sq. in. 

The extremely high pressure involved has required 
the employment of storage cylinders of special con
struction. Two of these cylinders are used on each 
omnibus, being placed one on either side beneath the 
interior seats. The cylinders have each a compressed 
gas capacity of rather more than 600 cu. ft., so that a 
run of 20 miles may be made before recharging becomes 
necessary. The main body of the cylinders, composed 
of copper, is 10 in. in internal diameter and 9 ft. in 
length, while the two ends are formed of circular steel 
plates so fitted as to make a perfectly gas-tight joint 
on a radius formed on the ends of the copper . tube. 
The whole is strengthened by six steel stays, which 
pass through the cylinder from end-plate to end-plate, 
and finally the exterior periphery of the cylinder is 
wound with three layers of steel tape 1/16 in. in thick
ness. It is pointed out that this principle of construc
tion will avoid bulging or sectional fracture, while any 
tendency towards distortion will be in the form of 
elongation, which is provided against by the longitudi
nal stays. 

The two cylinders are connected in parallel, by a 
3/8 in. pipe, to a main reducing valve which is a com
bination of a cut-out and diaphragm arrangement, and 
b;\' means of this valve the gas pressure is reduced to 
some 2 lb. per sq. in. The gas then passes through a 
secondary valve into a flexible fabric container Which 
operates as an expansion chamber, and practically as a 
governor. For instance, when the fabric chamber Is 
fully extended it actuates a valve spindle which cuts 
oft the supply, the surplus gas passing by way of a by
pass into the chamber of the reducing valve, which 
again cuts off the high pressure supply. Conversely, 
once the gas is emitted from the engine control valve 
the fabric chamber contracts and the series of opera
tions is reversed so that a further supply is received 
from the containers. The system is particularly com
mendable in that it is entirely self-acting and demands 
practically no attention from the driver. The advances 
which have been made in the construction of valves 
for the purpose Is shown by the fact that stuffing
boxes having proved unreliable have been replaced by 
seals formed by a combination of grease and rubber 
rings inserted beneath the valve body. 

For recharging the London General Company will 
have in operl1.tion , at their Cricklewood depOt a Reavell 
compressor having 'a eapacity of 15,000 cu. ft. an hour. 
This compressor will be coupled to a series of storage 
cylinders of 30,000 cu. ft. capacity, controlled by a 
hydraulic accumulator, which is introduced for the 
purpose of ensuring the maintenance of a constant 
pressure. The whole installation Is to be so arranged 
that a number of omnibuses may be recharged simul
taneously from a common pipe line. In the earlier 
days of gas traction it will be remembered that the 
opinion prevailed that the engine designed primarily 
for petrol consumption was capable of yielding with 
gas only some 85 per cent. of the maximum power ob
tainable with petrol ; but it was then pointed out that 
were the engines designed for a higher compression 
the power ratio would compare very closely with that 
given for petrol. This appears to have been corrobo
rated by experiments, for in a series of trials with the 
new arrangement it has been shown that the power 

obtained from the engine is equivalent to that obtained 
with petrol. The running figures which have been ob
tained are decidedly instructive in that they bear out 
previous estimates as regards the gas equivalent of 
petrol ( in this instance the average relation being 
280 cu. ft. of gas per gallon of spirit ) ,  while the aver
age saving in cost, which is very considerable at low 
speeds, amounts to rather more than 50 per cent. as 
compared with petrol. The normal consumption of gas 
has been shown to be · 35 cu. ft. per mile on a straight 
10-mile journey. 

As in the case of most gas vehicles the London Gen
eral omnibuses are fitted with petrol supply arrange
ments for use in case of emergency. For this reason 
the ordinary petrol carburettor is retained. The change 
from one fuel to another is easily effected by engaging 
whichever throttle lever it is required to operate. A 
particularly novel feature of the new omnibuses Is the 
use of gas instead of electricity for lighting. For this 
purpose a special reducing valve and governor are 
carried, the lighting supply being distributed at a 
pressure of 10 lb. per sq. in. Incandescent mantles are 
employed, and each is enclosed in a small fused sillca 
protector. The merit of the system, however, lies in 
the fact that, whereas the usual electric generator in
stallation weighs something approaching 3 cwt., the 
necessary apparatus for gas lighting runs to little 
more than 22 lb.-London Times Engineering Supple
ment. 

Air Compressor Explosions 

WHILE air compressor explosions occur at rare in
tervals, the fact should be emphasized that properly 
operated and properly cared for compressors are as harm
less as steam engines. The cause of isolated explosions 
is still a disputed matter, though some phases of the 
question are now generally agreed upon by engineers 
familiar with air compressor practice. In the first 
place, the theory that these explosions are due to the 
use of an oil with a comparatively low flash-point is 
thoroughly discredited, as they occur more frequently 
where a high flash oil is used, In the second place, it is 
generally agreed that the explosion is due to the ac
cumulation of carbon deposits in the air lines. This 
deposit in turn is caused by the use of an unsuitable oil, 
which decomposes, or by the use of an excessive amount 
of oil, or by the improper location of the air inlet. The 
belief that the explosion is always produced by the igni
tion of a volatile mixture, usually of vaporized oil and 
air, though possibly of coal dust and air, in the air 
tanks or lines, is questionable in view of the fact that the 
small amount of oil volatilized in the air compressor 
cylinder would be insufficient to form an explosive 
mixture with the air, as this volatile matter is con
stantly being carried off with the air. It could only be a 
case where a very excessive amount of oil was used, or 
where pockets of oily residue were allowed to collect, 
that a sufficient amount of vaporized oil could collect 
to form with the air an explosive mixture. Even in 
such a case the cause of the explosion would not be the 
vaporized oil, but would be some other factor which 
produced a spark or flash, The probable source of this 
spark is again the carbon deposit, which may be re
sponsible for a sufficient increase in temperature, by 
restricting the air passage and thus so increasing the 
pressure as to cause the carbon to become an incandescent 
mass. It is not improbable that in some cases this 
glowing mass of carbon may weaken the tensile strength 
of the air receiver or the air-lines to such an extent that 
they are no longer able to withstand the pressure of the 
air, the result being an explosion .-Lubrication . 

Habits of the Sparrowhawk 

A V ERY able account of the habits of the sparrowhawk 
during the nesting period, by Mr. J. H. Owen, appears in 
Briti8h Bird8 for September. Among other things, 
Mr. Owen comments upon the very long time an egg 
takes to hatch after the embryo has chipped the shell. 
Out of eleven eggs kept under observation, six took two 
days to hatch. In another case the hen was seen to 
assist the chick to emerge by breaking away the shell. 
Though the author believes that the cock determines 
the site of the nest, he seems never to take any part in 
incubation, but during this time he hunts for the hen, 
bringing her food to the vicinity of the nest. Though 
more than three hundred victims have been more or less 
certainly identified at such nests, only two were game
birds ; one of these was a nestling red-legged partridge, 
the other a pheasant, also in down . Although farmyard 
chicks were abundant in the neighborhood of the nests 
under observation, none were ever taken by these birds, 
and this is a point worth noting. Finally, Mr. Owen 
remarks striking differences in the behavior of sparrow
hawks when disturbed at the nest, some stealing off 
silently, others leaving with much screaming, the male 
also taking part in such protests.-Nature. 
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